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Tém tat
Sw phat thai dwoc pham ra méi truong mede dang tré thanh van dé toan cau do nhing tac dong tiém
tang dén hé sinh thdi thity sinh. Nguon phdt sinh chit yéu la nwée thdi sinh hoat, bénh vién va hoat déng cong
nghiép, néng nghiép bao gom ca nudi trong thity san. Trong méi truong nwée, diege pham cé thé trdi qua
cdc qud trinh bién doi nhiw quang phan, thity phdn, phdn hity sinh hoc hodc tich liy trong tram tich. Mdc di
nong dg thuong thap (ng/L dén ug/L), nhiéu truong hop vieot nguéng an toan sinh thai, gay danh hwong dén
vi sinh vét, tdo, cd va cdc loai thity sinh khdc. Nhitng tdc dong ghi nhdn gom roi loan hormone, thay doi tdp
tinh, giam sinh truéng, giam sinh san va phat sinh tinh trang khdang khang sinh. Nganh nudi trong thiy sdn,
ddc biét ¢ Viét Nam, hién sir dungphé bién khang sinh, thuéc diét ky sinh trung va hoa chdtpho‘ng tri bénh,
g6p phan déang ké vao 6 nhiém méi truong nuwée béi dw heong dwoe pham. Do d@6, can qudn Iy chdt ché viée
st dung dwoc phdm trong nudi trong thiy san, ndng cao nhdn thirc cong dong va ap dung bién phdp gidm
sdt— kiém sodt la yéu cau cdp bach nham bdo vé hé sinh thdi thity sinh.
Tir khéa: Bién déi, duwoc phcfm, hé sinh thai thuy sinh, 6 nhiém, nuéi tro”hg thuy sdn
Abstract

The release of pharmaceuticals into the aquatic environment has been becoming a global problem
due to their potential impacts on aquatic ecosystems. The main sources are domestic wastewater, hospitals,
industries and agriculture including aquaculture activities. In the aquatic environment, pharmaceuticals
can undergo transformation processes such as photolysis, hydrolysis, biodegradation or accumulation in
sediments. Although concentrations are usually low (ng/L to ug/L), in many cases they exceed ecological
safety thresholds, affecting microorganisms, algae, fish and other aquatic species. Recorded impacts include
hormone disruption, behavioral changes, reduced growth, reduced reproduction and emergence of antibi-
otic resistance. The aquaculture industry, especially in Vietnam, currently widely uses antibiotics, antipar-
asitics and chemicals for disease prevention and treatment, contributing significantly to water pollution
by pharmaceutical residues. Therefore, strict management of the use of pharmaceuticals in aquaculture,
raising public awareness and applying monitoring and control measures are urgent requirements to protect
aquatic ecosystems.

Keywords: Transformation, pharmaceuticals, aquatic ecosystems, pollution, aquaculture,

I. Mé diu chan doan) trong chim séc sirc khoe con

Dugc pham theo nghia rong la nhitng hop ngudi va san xuat nong nghiép néi chung
chat héa hoc vé co hodc hitu co téng hop [12, 19]. V& ban chét, nhitng hop chat co
hodc thu nhan tir ty nhién duge sir dung dé hoat tinh duoc 1a cic phan tir phirc tap co
ngdn nglra hodc diéu tri bénh (bao gdm ca chirc ning, tinh chit 1y, héa va sinh hoc khac
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nhau [19]. Mit khac, dugc pham 1a cac chit
¢6 hoat tinh sinh hoc ton tai 1au dai, khi dao
thai vao moi trudong tuy nhién s€ anh hudng
dén tinh 6n dinh cta hé sinh thai [20]. Vi ly
do nay, dugc pham dugc xem 13 nhiing tac
nhan gy 6 nhiém “gia bén” [14, 28, 31] do
chung thudng co6 thoi gian ban huy dai hon
trong moi truong [23] va lién tuc dugc thai
vao méi trudng nudc ¢ lidu lwgng thap [50]
thong qua nhiéu con dudng (nudc thai cia
nha may xur 1y nudc thai, nwdce thai sinh hoat,
x4 thdi tu bénh vién, x4 thai khong thoa dang
tlr cac nha may c6 lién quan dén dugc pham)
dan dén nguy co ngd doc man tinh cho sinh
vat va con nguoi [22].

Theo OECD (2019), cac nha may xu ly
nudc thai thong thuong khong dugc thiét ké
dé loai boé hoan toan cac loai duoc pham khoi
nuée thai vi ching c6 tinh bén 6n dinh va
manh mé& véi ban chat phan cuc va khong
bay hoi [34]. Hon nita, cac loai dugc phém
tht y dugc sir dung trong nong nghiép va
nudi trong thiy san c6 thé xam nhép truc
tiép vao cac ngudn nude hodc qua dong chay
bé mat (6 nhidm khuéch tan). Do vay, duoc
pham 12 mbi quan tdm 16n cia cac co quan
y té cong cong qudc gia do sy phoi nhiém
méan tinh v&i muc do vét (co6 nghia & muc
xac dinh duogc sy ¢6 mat duoc phém & ngoai
moi truong nhung khong gy anh hudng cip
tinh 16 rang) cua hdn hop duoc pham cé thé
gdy ra nhitng méi de doa ddi véi moi trudong
nuée [14]. Khan va Barros (2023) cho ring
cac duoc pham cé thé anh hudng dén tap
tinh va kha ndng sinh sdn cua cac sinh vat
thay sinh, gy ra nhitng tic dong day chuyén
1én toan bo hé sinh thai [29]. Su hién dién
v6i sb lugng ngdy cang ting cia dugc pham

va cac san pham bién do6i cuia ching trong

moéi truong da 1a mot chu dé ngay cang dugc
quan tdm do anh hudng cua chiung dén cac
sinh vat sdng (bao gdm ca con ngudi) [16,
20] va tré thanh mdt thach thirc véi khoa hoc
hién dai [29].

Van dé dugc pham trong méi trudng
nudc dugec chu y & Hoa Ky (US) vao thap
nién 1970s va gan mot thap nién sau d6 &
Anh [33]. Tuy nhién, nhimng tién bd vé k¥
thuat phéan tich (vi du sic ky) véi nong do
phat hién tir pg/L dén ng/L cho phép céc
nha nghién ctru xac dinh sé luong 16n céac
thanh phan dugc pham trong moéi trudng,
budc cong déng khoa hoc phai can nhéc loai
6 nhiém nay 1a mot van dé tiém an dang quan
tam [33]. Theo OECD (2019) [34], su hién
dién cua duogc phém trong hé sinh thai nudc
ngot va trén can c6 thé dan dén viéc hap thu
duoc pham vao sinh vét hoang di va cé kha
nang tich tu sinh hoc. Con ngudi sau doé co
thé bi phoi nhiém théng qua nuéc ubng va
viéc an phai (cac) san pham chira du lugng
va/hodc chit chuyén hoa cia duoc pham.
Mic du vay, theo khia canh quan ly, nguy
co do viéc thai cac dugc pham ra moi trudng
dbi v6i thuy sinh vét chi duoc xem xét trong
nhitng nam gan day va chi khi néng d¢ du
doan trong méi trudng vugt qua ngudng gia
tri 0,01 pg/l [34]. Do vay, dir licu vé doc tinh
sinh thai cta cac chat nay, dac biét dir licu vé
tac dong cua cac dugc pham trong nude bién
tuong ddi it [50].

Pit van d& tim hiéu 6 nhiém mai truong
nude do duge pham va nhiing riii ro tiém tang,
bai viét khai quat mot s6 van dé vé ngudn giy 6
nhidm, sy bién ddi va cac anh hudng cua chiing
d6i véi thity sinh vat va hé sinh thai thity sinh,
tap trung ddi voi nhitng dugc pham duoc sir
dung trong nudi trong thuy san.
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I1. N§i dung
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Nuwde ngam

‘ Nuwdce bién

Hinh 1. Nguon, phan bo va cac “bon chira” ctia dwg'c pham

(Nguén: Phong theo Giri va cong sw, 2014) [19]

Trong thuc té, nhiéu loai duogc phém lién
tuc dugc thai vao cac thuy vuc voi néng do
va nguodn gdc thay doi trong pham vi rong, co
thé tir viéc thai bo céc loai duge phém qua han
va/hoac khong dugc st dung [11], tir cac chét
duoc bai tiét qua nudc tiéu, phan ¢ dang hoat
chat hay nhiing chat chuyén héa [19]. Theo
Ojemaye va Petrik (2019), nhiing con dudong
khac nhau dua duoc phiam vao méi trudng co
thé bao gém cac bai chon 1ép, bé tu hoai, nude
thai d6 thi, nudce thai cong nghiép va hoat dong
néng nghiép (bao gdm ca nudi thury san) [11].
Ngay ca nudc thai duge xu ly, ngoai trir cac
nha may/hé thong xu 1y nudc thai (WWTP -
wastewater treatment plant) dugc xtr Iy bac ba,
cac WWTP dap ting duoc cac yéu cau quy dinh
vé xtr Iy nudc thai chi c6 hiéu qua & mic do
vira phai trong viéc loai bo dugc pham [31].
Do vay, viéc ti€u thu rong rai cac loai dugc
pham va hiéu qua han ché ddi v6i qua trinh xtr
1y nuéc thai da dan dén su phd bién cia dugc
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pham trong méi truong nudce [14]. Bén canh
d6, nudc chay tran tir ving dt nong nghiép va
viéc str dung khong kiém soat trong nudi trong
thuty san ciing dua dén nguén du luong duoc
pham néng ngu nghiép quan trong trong hé
sinh thai thiy sinh [28].

2. Bién d6i ciia dwoc phim trong méi
trwong nwéc

Nong do va tac dong cia duge pham trong
moi truong nude phu thude vao sy két hop cua
nhiéu bién sd, bao gém ddc tinh, sy phan huy,
tinh bén vimng va tinh di dong ctia dugc pham;
ngudn va thoi diém 6 nhidm; cong nghé ctia nha
may xu ly nude thai, hiéu qua hoat dong loai
bo; hoat dong néng nghiép va tha y; d6 nhay
cam cua mdi trudng tiép nhan va lich st phoi
nhiém [34]. Theo Ojemaye va Petrik (2019),
cac duoc phém khac nhau vé céu trac va hoat
dong, tmg dung va chuyén hoa cia ching &
dong vat va con nguoi cling nhu tac dong cua
chung trong méi truong [11]. Co ché chuyén
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hoa ctia cac dugc pham da dugc giai thich boi
Corcoran va cong sy (2010) [12] rang ndng do
duoc pham duoc phat hién trong méi truong
nudc khong chi dugce quyét dinh boi mace do s
dung ma con theo mirc d9 trao d6i chét xay ra
trong co thé sinh vat, tc do phan huy trong hé
thong nudc thai va ngudn nude tiép nhan (bao
gdm ca quang phan), va phuong thirc cac hop
chat phan bd trong cdt nude/tram tich. Mirc
d6 trao ddi chat xay ra c6 thé khac nhau rat
nhiéu giita cac hop chat; mot sé duoc chuyén
hoa hoan toan, trong khi cac hop chit khac
khong dugc chuyén hoa va duoc bai tiét hoan
toan dudi dang hop chit gbc. Thong thuong,
qué trinh trao d6i chét lam thay ddi céu trac
hoa hoc din dén thay ddi dic tinh ciia cac phan
tir ¢6 hoat tinh, trong mot s6 truong hop khién
ching bt hoat. Tuy nhién, khong phai ltic nao
cling xay ra diéu nay nén mot sb tao ra chit
chuyén héa c6 hoat tinh sinh hoc [12]. Hinh 2
cho thdy dugc pham di vao trong méi truong
nuée duge chuyén dang qua hai giai doan. O
giai doan I c6 thé xay ra cic qué trinh oxi hoa
hodc khtr hodc thuy phan; & giai doan 2 1a qua
trinh lién két v6i cac hop chat khac [19].

“Dwgc pham™

Oxi hoa
Gial doan I Khur
Thuy phan

Chat chuyen hoa giai doan I

Giai doan 11 Lién hop

Chat chuyen héa giai doan 11

Hinh 2. Bién déi cia “dwoc phdm”
trong moi trwong nwéc [19]

Trong nudc, sy bién ddi cua duge phérn
phu thudc vao muc do suy giam ty nhién cia
chiing va cac dic tinh hoa, 1y ctia mdi loai dugc
pham (hing s phan ly (pKa), hé s6 phan tan
octanol — nudc (log Kow), hé sé hip phu dya
trén carbon hitu co (log Koc) va hé sd phan
phdi nuéc - rin (log Kd)) [14], dién hinh 1a
d6 hoa tan trong nudc [31]. Theo do, sy bién
d6i cua dugc pham trong méi trudng nude tiy
thudc nhiéu yéu t6 nhu tde d6 va mirc d6 bién
d6i ctia duoc pham gbc, cu tric cua cac chat
chuyén hoa méi dugc hinh thanh va lugng
dugc phim ban dau va cac chit chuyén hoa ciia
nd da dugc dao thai. Theo Shola va cong su
(2022) [44], trong hé sinh thai thay sinh (nudc
ngot va bién), cac co ché khac nhau diéu chinh
su chuyén dang/ling dong cua cac hoat chét,
bao gdm quang phén (bdi tia cyc tim), hap phu,
thily phan, hoa tan trim tich, phan huy sinh hoc
ky khi va hiéu khi. Theo d6, cac duoc pham c6
thé chuyén thanh 3 dang tiém ning chinh trong
moai truong nudc: (i) khoang hoéa thanh nudc
va CO,; (ii) chuyén hoa nhung van ton tai &
dang hoa tan trong nudc cia hop chit gbc, do
d6 di qua nha may xir 1y nudc thai, cudi cing
di vao cac ving nude tiép nhan va sau d6 c6 thé
tac dong dén cac sinh vat dudi nudc néu chat
chuyén hoa c6 hoat tinh sinh hoc, va (iii) phuc
hop cao phan tu (polymer) hoa tan trong lipid
va khong bi phan hity nhanh chong, do do, mot
phan s& duogc duy tri trong bun [44].

Nhin chung, ndng d6 dugc pham dugc phat
hién trong méi truong nudc tuong ddi thap,
thuong & ng L' d&én pg L', nhung & mot sb
qudc gia, ndng d6 khang sinh va céc loai thude
khac, bao gém thudc chen beta, thudc khang
axit va thudc chdng tram cam c6 thé cao hon
[12]. Thong thudng, voi gia dinh ring d6 pha
loang sé& thé hién cho “hé s6” an toan, néng do
dugc pham trong cac thuy vuc nude bién da
khong duoc cha y [11]. Dién hinh nhu & Dia
Trung Hai, tong quan cta Desbiolles va cong
su (2018) [14] cho thdy cac loai dugc pham
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gdy 0 nhiém thuy vuc bao gdbm khang sinh,
khang viém, chéng tram cam, hormone sinh
duc, diéu chinh lipid va chen beta voi néng
d6 thay doi 1- 10.000 ng. L' trong nudc séng
0 - 3.000 ng L' trong nuéc bién; dang luu y
cac tac nhan 6 nhiém nhu 1a thudc giam dau,
khang sinh, thudc loi tiéu, hormone va thude
khang histamine véi ndng d hang chuc ng L™!
trong nudc bién [14]. Tuy nhién, Gaw va cong
su (2014) [18] da chi ra rang 113 dugc phim
va chit chuyén hoa da duoc phat hién & ving
nude ven bién véi ndng do dao dong trong
khoang 0,01- 6800 ng L!; trong do, néng do
t6i da ctia 69 hop chét vuot qua ngudng ciia Co
quan Duoc pham chau Au vé ndng do du doan
trong moi truong ddi véi nude bé mat 1a 0,01
pg L. Ciing nén luu y rang c6 kha ning da
s0 cac duoc pham/hoa chit sir dung trong nudi
trong thuy san phat thai truc tiép hodc gian tiép
vao nudc véi duong di ngin hon dua dén 6
nhiém véi ndng do cao hon.

3. Anh huéng tiém tang do dwgc phim
trong thiy vuc

Theo Khan va cong sy (2023) [29] cac rai
ro cta duoc phim trong méi truong nude bao
gdm anh huong co kha niang xiy ra ddi véi
chudi thtrc an, strc khoe ciia ca va cac sinh vat
thiy sinh khac ma con nguoi ti€u thu. Ngoai

ra, du lwong dugc phdm c6 thé dan dén sy phat
trién ctia tao va vi khuén co hai trong nuéc va
khién nudc khong phu hop dé con ngudi sir
dung. Theo d6, nhiing rui ro nay cé thé duoc
xem xét nhur 13 anh huong tiém tang ciia duoc
pham trong méi trudng nudc.

3.1. Anh hwéng tiv dwoc pham danh cho
nguwoi

Sé luong cac loai duogc phém dang duogc st
dung trén toan cau chua dugc thong ké chinh
xac, thay doi trong khoang 3.000 [36] dén 4.000
[34, 39] voi san lugng mdi nim vuot qua hang
tram triéu tn [35], trong do, thude khang sinh,
chéng viém va giam dau 1a nhitng loai pho bién
nhit. Khai quat, toc d gia ting san xuét va tinh
da dang cac dugc pham dd dan dén su xuat hién
rong rai cia chiing trong mdi truong nudc trén
khip thé giéi v6i nhidu hoat chat dugc duoc
phat hién trong dat, tram tich day, bun thai,
khu hé sinh vét, nudc bé mat, nudc ngém vaca
nude udng [20, 34] dua dén nhiing rui ro tiém
tang. Tong quan ciia Huerta va cong su (2012)
[28] dd d& cap dén nhimng tac dong do phoi
nhiém dai han véi cac dugc phém & vi khuén,
tao, thyc vat bac cao, dong vat khong xuong
song, ca va ludng cu voi nhitng phén tich mau
déng nhit toan bd co thé hodc mau riéng biét
cua co, ndo, gan, mang, than, mau.

Bang 1. Nhing tac dong tiéu cwe ciia mdt s6 loai dwge phim trong méi truwong ddi véi sinh vat thiy sinh

Nhom liéu phap Loai dwgc phidm

Tac dong va sinh vét bi anh huéng

Thubc giam dau Diclofenac, Ibuprofen

Tén thuong co quan, giam kha ning né (ca)

(Analgesics) Doc tinh di truyén, doc tinh than kinh va stress oxy
héa (nhuyén thé)
ROi loan hormone (éch)
Khang sinh - Giam tang truong (vi khuan, tao va thuc vat thity
(Antibiotics) sinh)

Tac dong gian tiép dén tinh trang khang khang sinh
(dong vat noi chung)

Chéng ung thu (Anti- Cyclophosphamide!,
cancer) Mitomycin C, Fluorouracil

Doc tinh di truyén, gay dot bién, giy ung thu

Thudc tri tiéu dwong  Metformin

(Antidiabetics)

Anh huéng tiém tang gay rdi loan noi tiét (ca)
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Nhoém liéu phap Loai dwgc phim Tac dong va sinh vét bi anh huwéng

Chéng co giat (Anti- Carbamazepine, Phenytoin, Ddc tinh sinh san (d6ng vat khong xuong séng),
convulsants) valproic acid cham phat trién (ca)

Khang nim Ketoconazole, Clotrimazole, Giam ting truéng (tao, ca); R6i loan hormone
(Antifungals) Triclosan

Khang histamin Hydroxyzine, Fexofenadine,

Thay d6i tap tinh, toc do ting truong va toc do bat

Diphenhydramine mdi (ca); Thay d6i hanh vi va doc tinh sinh san (dong
vat khong xuong song)
Chéng ky sinh tring ~ Ivermectin Tang truong va giam sinh san (dong vat khong xuong
(Antiparasitics) song)
Chen Beta (Beta Propranolol Tap tinh sinh san (c&), doc tinh sinh san (dong vat
blockers) khong xuong song)

Dugc pham gay rbi
loan ndi tiét

E2, EE2, Levonorgestrel

R6i loan cac hormone gy doc tinh sinh san (ca, éch)

Thudc tim than Fluoxetine, Sertraline,
Oxazepam, Citalopram,

Chlorpromazine

Thay d6i hanh vi - an ung, hoat dong, tap tinh quan
dan (c4); Réi loan do hormone (cé)

Thay d6i hanh vi - boi 161 va an nup (d6ng vat khong
xuong séng)

Doc tinh sinh san va rdi loan do hormone (dong vat
khong xwong séng)

Ghi chii: ! Chuyén déi Cyclophosphamide va Ifosfamide; E2: 175- estradiol (estrogen steroid tw nhién); EE2: 170-

ethinylestradiol (estrogen tong hop) [34].

Theo OECD (2019) [34], mot sb dugc
phim dd duogc chimg minh 1a gy ra tac dong
tiéu cuc khéng mong mubn 1én sinh vat, bao
gdm tir vong ciing nhu nhiing thay d6i vé sinh
ly, tap tinh va sinh san. Nhimg duoc phim
dang lo ngai nhat bao gém thudc giam dau,
hormone, khang sinh, diéu tri ung thu va thude
chéng trAm cam dugc st dung cho con nguoi;
va hormone, khang sinh va thudc diét ky sinh
trung dugc sir dung 1am duge pham thu y. Dién
hinh, thubc tranh thai duong udng di gay ra
tinh cai ¢ ca va dong vat ludong cu, thude chéng
tram cam d lam thay ddi tap tinh cua ca khién
chung it s nguy hiém hon va dé bi dong vét an
thit tan cong. Tac dong cua cac loai dugc phém
khac déi v6i méi truong it duge biét dén hon.
Phan 16n céac loai dugc phérn chua duoc danh
gia vé doc tinh dai han, su xudt hién hodc bién
dbi ciia chung trong mdi truong, va do do rat
kho dé khai quat rai ro ma chiing c6 thé gay ra.
Ngoai ra, thuc té da chimg minh ring cac dugc

chét thuong duoc tron 1an véi nhau va két hop
v6i cac chat gay 6 nhidm khéc [34].

3.2. Anh hwéng tiv dwoc phim trong nuéi
trong thiiy sin

Hang loat phurc hgp c6 hoat tinh khac nhau
dugc sir dung trong nudi trong thuy san bao
gdm céac chat khang khudn (antibacterials),
khang ky sinh trung (antiparasitics), sat trung
(antiseptics), gdy mé (anesthetics), khuir trung
(disinfectants), thudc trir sdu (pesticides),
thubc diét tao (algicides), thudc diét co
(herbicides) va cac san phiam chong ha/bam
ban (antifoulants/antifouling) [8, 10] déu co
kha ning gay tic dong bt lgi dén moi truong.
V6i bdi canh nganh nudi trong thily san ngay
cang phat trién, viéc sir dung cac loai hoa chit
trén ciling ngay cang gia tang [10].

Theo Brunton va cong sy (2019) [9], nudi
thily san thim canh c6 thé thic diy viéc sir
dung khang sinh bira bai nhiam phong tri bénh
va ting ning suit ma thong thuong 1a dé bu
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dap cho nhing thiéu sot trong quan 1y va k§
thuat. Viéc st dung cac san phim phong trir
dich bénh va cac hoa chét khac véi lugng 16n
tiém an nguy co gy 6 nhiém moi truong, thé
hién nhimg anh huong bat loi ca ddi voi hé
sinh thai cling nhu nguoi tiéu dung. Cengizler
(2017) nhan dinh rang chi véi cac “chét diét
khuan” (biocide) ciing dua dén nhiing rui ro
can dugc danh gia dung muc, bao gém: (1)
Chét diét khuén tich tu trong ca va dong vat co
vo ¢6 thé gay anh huong dén dong vat an thit
va ngudi tiéu dung, (2) Kha niang khang thude
c6 thé phat trién ¢ vi khuan va (3) O nhiém hé
sinh thai tw nhién (tai nguyén thién nhién dbi
v6i san xuét: song, hd, bién) [10]. Theo do, 6
nhidm hoa hoc dbi voi cac hé sinh thai thiy
sinh v&i nhiéu loai hoa chit méi nhan duoc su
quan tdm do dugc phat hién thuong xuyén va
Xy ra ngdy cang ting trén toan thé gidi [17].

3.2.1 Tinh hinh trén thé gidi

Theo Shao (2001) [43], cac dwoc phim
duge s dung dé phong tri bénh trong nudi
thiy san) bao gdom: (1) Céac tic nhén gay
mé: dugc st dung bang cach tim ca (vi du
Tricaine methanesulfonate) hodc qua duong
tiém (nhu 1a Sodium pentobarbital, Ketamine
hydrochloride), (2) Cac tac nhan hoa li¢u phap
bao gom cac thudc sat trung (nhu 14 aldehydes,
hydrogen peroxide hay cac chlo-hitu co), cac tac
nhan chdng ky sinh tring) (vi du Praziquantels,
Albendazole va Fenbendazole), (3) Khang sinh
va (4) Vaccine bao gém céc vaccine chéng
vi khuan va vaccine khang virus. Tuong tu
nhu vay, Asif va cong su (2018) chi ra ring
cac chat co hoat tinh phong tri bénh (PhACs)
bao gdm cac khang sinh (nhu 1a Tetracycline,
Flumequin va Oxolinic acid), thubc sat tring
(chang han Hydrogen peroxide va lan- hitu co)
va cac thudc tay giun san (vi du Pyrethroids
va Avermectins) dugc st dung trong nudi thiy
san nham kiém soat dich bénh [5].

Nhu da néu trén, viée su dung céc tac nhan
lién quan dén phong trir dich bénh trong nudi
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thity san c6 thé anh huong dén nhing sinh vat
khéc trong hé sinh thai thuy sinh. Bojarski va
cong su (2020) cho rang nuéi thity san ciing 1a
mot ngudn gy 6 nhiém nude véi viée sir dung
cac chét khang sinh. Cong bd clia cac tac gia
cho thay sy phat trién nu6i thily san da dua dén
viéc sir dung rong rdi cic chat khang sinh, dic
biét & cac qudc gia dang phat trién, dan dén
su xuat hién cac vi khuan khang khang sinh
va bién ddi quan xi vi khuan thiy sinh [7].
Téng quan cua Price va cong su (2013) [39]
cho thay cac khang sinh dugc sir dung trong
nudi thily san bién trén khép thé giéi bao gom
Oxytetracycline, Sulfamerazine, Amoxicillin,
Florfenicol, = Sulphonamides, Quinolones,
Nitrofurans va Erythromycin. Khao sat dua
trén bang cau hoi & pham vi toan cau duoc thuc
hién boi Tusevljak va cong su (2013) ciing
chi ra rang khang sinh duogc sir dung rong rai
trong nudi trong thiy san thim canh & Chau
A, Chau Au, Hoa Ky, Canada va nhiéu quéc
gia khac [47]. Theo Lulijwa va cong su (2020),
67 loai khang sinh da dugc st dung ¢ 11 trong
s 15 qudc gia san xudt nudi trong thuy san
hang dau (Trung Quéc, An Do, Indonesia,
Thai Lan, Viét Nam va cac nudc khac) trong
giai doan 2008 - 2018 va nhiéu truong hop du
lwong khang sinh trong san pham thiy san nudi
vuot qua giéi han tdi da quy dinh. Tuy nhién,
Ampicillin, Chloramphenicol, Florfenicol,
Oxytetracycline, Sulfonamid va Tetracycline
¢6 tinh pho bién hon. Rat tiéc, cho dén nay, rat it
nghién ctru duoc tim thdy vé van dé xir Iy nudc
thai tir nudi trong thuy san dé loai bo khang
sinh [32]. Nhin chung, Rico va Brink (2014)
[41] nhan dinh rang nuéi thay san 1a mot ngudn
gy 6 nhiém bai cac duge pham duoc st dung.
Theo nhom tac gia, khoang 90% san luong
nudi tréng thity san trén thé gidi duoc san xut
tai chdu A dan dén nguy co tiém 4n vé moi
truong do dwgc pham. Trong do, 25% dugc
pham dung dé diéu tri bénh khong lay nhiém
va ca bénh do ky sinh truing & md hinh nuoi
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ao dia déu tiém an nguy co gy 6 nhiém méi
truong. Nhitng diém néng dau tién 1a nhiing
noi nudi ca tra (Pangasius) & Viét Nam, tiép do
1a nhimg noi nudi tém & Trung Qudc vi mirc do
tham canh va xa thai du lugng hoa chét doc hai
vao hé sinh thai thiy sinh xung quanh.

Vé mit 6 nhidm, viéc sir dung khang sinh
va duoc phdm dé phong tri bénh da dua dén
nhiing lo ngai bao gdm ca viéc phéan hity cua
du luong trong trim tich bién (Oxytetracycline
cho théy tinh 6n dinh dén murc khong xac dinh
duoc thoi gian ban phan hay) [43]. Ngoai ra,
diéu nay con dan dén nhitng lo ngai vé du
lugng trong thit ca dugc ban trén thi truong
[10, 32, 43]. Viéc xuit hién nhitng chung vi
khudn khang thudc [5, 10, 32, 39, 43] cho thiy
rang cic khang sinh da khong duge dong hoa
bdi ca nudi. Do d6, khi dugc giai phong vao
moi truong, chung s€ hoa tan vao trong cot
nudce hodc ling xudng nén day thily vuc va tich
lity trong trAm tich v&i thoi gian tir vai ngay
dén nhiéu nam tuy loai khang sinh, dic diém
dia 1y ctia ving nudc va trim tich (bao gdm
ham luong oxy, muc chiéu sang, nhiét do, do
pH va dang tram tich). Nghién ctru ctia Hoang
va cong su (2011) cho thdy rang trong moi
truong nude, khang sinh ¢ thé bi phan hiy
v6i ty 1¢ khac nhau tily vao ban chat va yéu
t6 moi truong nhu nhiét do, anh sang va hoat
dong ctia vi sinh vat. Qua trinh nay c6 thé xay
ra theo cac co ché nhu thily phan, quang phan
(tir vai gio dén vai ngay, tham chi hang thang)
va phan hily sinh hoc. Cu thé, két qua nghién
clru ciia nhém tac gia cho thdy hai loai khang
sinh 1a Norfloxacin va Ciprofloxacin c6 thé
phan hity quang hoc véi toc do cham va kha
nang phan hay sinh hoc duong nhu khéng cé y
nghia [27]. Tuong tu, cic duoc pham dé phong
tri bénh duogc giai phong vao moi truong voi
thiic an thura, phén (trong truong hgp khong
duoc hép thu) hodc hoa tan vao nuéc dan dén
ton tai trong cdt nudc hodc co thé tich Iily trong
tram tich day [39]. Nghién ciru ctia Zhou va

cong sy (2021) [49] trén 20 ao nudi ca ro-phi
tai 18 trang trai mién Nam Trung Qudc cho
thdy vi viéc st dung cac dugc pham va hoa
chit lién quan dén phong trir dich bénh nén
nudc va tram tich xung quanh cac dia diém
nudi trong thiy san thuong dugc phat hién co
nhiéu du lwong cua ching. Theo Price va cong
su (2013) [39], luogng khang sinh di vao moi
truong tily vao doi tugng nuéi, s 1an cho in va
su hép thu cia ca qua 6ng tiéu héa voi ude tinh
75 - 99% lugng dugc sir dung giai phong vao
moi truong. Asif va cong su (2018) [5] da uoc
tinh c6 dén 75% cac PhACs di vao moi trudng
nude thong qua sy phéan tan cac hat thirc an
va bai tiét cac hop chét nay. Tir 6, nhiing hat
thirc n phan tan trong méi truong bién duoc
tiéu thu boi cac sinh vét khac s€ lam phan tan
xa hon cac tac nhan gy 6 nhiém trong hé sinh
thai. Cong bd cua Lai & cong su (2018) [30]
cho thay c6 49 loai khang sinh va 49 loai tac
nhan lién quan dén phong trir dich bénh trong
nudi trong thily san da dwoc phat hién trong
moi truong nudc ¢ mic ng L' - ug L' tai Pai
Loan. Nhiéu nghién ctru di cho thiy khing
sinh dugc su dung dé diéu tri bénh va cac gen
khang khang sinh (ARGs) c6 mit trong chat
rin trong nude nudi thiy san va tram tich, thim
chi ARGs nay dugc truyén tir vi khuan khang
khéang sinh sang cac tac nhan gay bénh ¢ ca,
dua dén tiém an de doa stc khoe con ngudi
[6, 7]. Bojarski va cong sy (2020) [7] quan sat
qua nhidu nam cho thay su gia tang tinh khéng
khang sinh ctia cac vi sinh vat gdy bénh ¢ ca va
mdi truong nude chinh 1a ngudn du trit quan
trong ddi véi cac gen khang khang sinh. Qua
phan ca, vi khuin khang khang sinh da phat
tan vao cot nudc hodc trim tich. Trong khi do,
ndng d6 khang sinh & mirc “dudi trc ché” ciing
c6 thé kich thich gay dot bién va chuyén gen
theo hang ngang [38].

Theo Asif va cong su (2018) [5], viéc st
dung khang sinh va cac thudc diét ky sinh tring
da dat khu hé sinh vat bién duéi tinh trang phoi
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nhiém hang loat PhACs. Khoang 110 PhACs
va cac chat chuyén hoa ciia chung da duoc xéc
dinh trong nudc bién véi ndng do tir 0,01 ng
L' (Ibuprofen va Clofibric Acid) dén 6.800
ng L' (Norfloxacin). Pang chu ¥, ndng d6 cac
PhACs da duoc xac dinh thuong cao hon gia
tri ngudng (hodc “ndng d6 khong co bat ky anh
huéng nao”) 1a 0,01 pug L. Thuc té cho thay
cac khang sinh hau nhu thuong xuyén duoc
phat hién trong nudc bién. Phan khong ion
hoéa ctia nhitng PhACs c6 thé tich lity sinh hoc
trong cac loai dong vat c6 vo, nhuyén thé va ca
bién do c6 4i luc cao vdi chét béo. Senarathna
va cong su (2021) [42] cho ring viéc st dung
nhiing tic nhan lién quan dén phong trir dich
bénh trong chin nuodi néi chung van chua duge
kiém soat va du lugng cua chung trong moi
truong nudc tiém 4an kha ning gy tac dong xau
cho cac h¢ sinh thai. Tur do, cac tac gia luu y
rang viéc sir dung nhig loai hoa chét va duoc
pham khong dugce phé duyét hoic duoc phé
duyét khong c6 kiém soat co thé gay ra nhiing
anh hudng nguy hai khong chi cho cac dbi
tugng nudi ma con cho moi trudong xung quanh
va nguoi tiéu dung. Nghién ctiu cua Brunton
va cong su (2019) [9] d6i voi hoat dong nudi
ca tra (Pangasianodon hypophthalmus) va tom
thé chan tring (Litopenaeus vannamei) & Viét
Nam va nudi ci rophi & Bangladesh cho thay
hang loat cac nhan t6 tir kinh té, hoat dong san
xuat dén quan tri da dua dén tinh trang st dung
khang sinh bira bai. Véan dé that dang ngai khi
khong c6 nhiéu dit liéu vé viéc sir dung khang
sinh trong nudi trong thiy san. Theo Smith
(2008) (trich theo Asif va cong su, 2018 [5]),
luong st dung khang sinh thay doi tiy theo
qudc gia, dao dong tir 1 g/tdn san pham (Na-uy)
dén 700 g/tin san pham (Viét Nam). Miranda
va cong su (2018) (trich theo Bojarski va cong
su, 2020 [7]) cho théy cac trang trai nuoi ca hoi
¢ Chile da su dung 0,31- 0,64 kg khang sinh
cho 1 tin ca thu hoach trong giai doan 2005-
2016, bao gébm Oxytetracycline, Flumequine,

34 o TRUONG DAI HOC NHA TRANG

Florfenicol va Oxolonic acid véi ty I¢ su dung
thay doi tily theo thoi diém. Theo Holmstrom
va cong su (2003) (trich theo Bojarski va cong
su, 2020 [7]), cac khang sinh nhu Quinolones,
Tetracyclines, Sulfonamides ciing thuong
dugc st dung trong hoat dong nuoi tom ¢ Thai
Lan. Bén canh d6, Hidayati va cong sy (2021)
[24] cho ring cac dugc pham giy lo ngai gan
day bao gém Trimethoprim, Acetaminophen,
Sulfamethoxazole va Oxytetracycline da dugc
phat hién trong cac miu nuée thu & ca ving
nuoi tom va vung khong nudi thuy san thudc
ving bo phia Bic ban ddo Java, Indonesia.
Trong d6, Acetaminophen 1a khang sinh
thuong gip nhét voi nong do thay doi tir 0
dén 5,5+ 1,9 ng L', Oxytetracycline c6 mat
& khip moi noi v6i ndng do tir khong phat
hién dén 8,0 + 3,3 ng L. Theo nhom tac gia,
viéc su dung Oxytetracycline doi hoi sy cén
nhic than trong do khang sinh nay tiém an
nguy co cao tic dong dén sinh truéng cua tao,
trong khi Trimethoprim, Acetaminophen va
Sulfamethoxazole thé hién nguy co tir khong
¢6 y nghia dén trung binh ddi véi tao, dong vat
khong xuong séng va c. Dua trén két qua phan
tich du lvgng ctia Trimethoprim, Sulfonamides,
Macrolides va Fluoroquinolones déi véi ca tu
nhién ¢ vinh Lai Chau (Laizhou Bay), phia
Bic Trung Qudc va Crystal Violet, Malachite
Green, Gentamicin, Chloramphenicol,
Fluoroquinolone, Enrofloxacin, cung vdi
cic dang chuyén hoa cta Furazolidone va
Furaltadone d6i voi ca nudi & phia Pong ban
dao Sicily, Y, Bojarski va cong su (2020)
[7] cho thdy viéc st dung cac khang sinh
khong theo quy dinh trong nudi thuy san da
xay ra trén khap thé giéi. Pong thoi, két qua
nghién ctru cia Dinh va cong sy (2020) [15]
da ching minh hang loat hoa chat va duoc
phim bao gém Sulfonamides, Potentiators,
Lincosamides, Macrolides, Nitrofurans,
Amphenicols, Nitroimidazoles, Quinolones,
Fluoroquinolones va Triphenylmethane cung
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v6i chét chuyén héa va Tetracyclines da duoc
st dung trong hoat dong nudi cac loai ca
basa (Pangasius), ca hdi (Salmon), ca tuyét
(Cod), ludi trau (Sole), hdi van (Trout), rophi
(Tilapia), tom st (Giant tiger prawn) va tdm
chan tring (White shrimp) ¢ Trung Qudc, An
bg, cac nudc BPong Nam A (Indonesia, Thai
Lan va Viét Nam), Canada va nhiéu ving khac
trén khap thé gioi.

Tinh hinh néu trén cho thiy 6 nhiém nuéc
do st dung cac loai dugc phém va hoa chét
phong tri bénh trong nudi thity san rat phd bién
dua dén nhimg tic dong dang ngai, khong chi
gidi han ¢ sinh vat thuy sinh ma con c6 kha
ning anh huéng dén con ngudi thong qua sy
xut hién cta cac vi sinh vat khang thudc. Didu
nay doi hoi cac nghién ciru sau hon dé danh
gi4 chinh xac mirc d¢ tac dong ctia dugc pham
1én hé sinh thai thiy sinh va phat trién cac bién
phap quan 1y va quy dinh tt hon véi trong tim
1a tinh bén viing [29].

3.2.2. Tinh hinh o Viét Nam

Mic du cho dén nay van chua tim dugc
nhiéu cong bd vé van dé st dung cac ché pham
dé phong va tri bénh dbi véi hoat dong nuodi
trong thity san Viét Nam nhung nhiing tai liéu
hién c6 ciling phan anh tinh hinh chung nhu cta
thé gidi. V& cong tac giam sat viéc sir dung
khang sinh trong hoat dgng nudi thiy san nudc
ngot, nghién ctru ctia Vil Binh Tdn va cOng sy
(2011) [3] dd nhan dién c6 it nhit 24 loai khang
sinh thugc hon 10 nhom khac nhau dugc st
dung & Viét Nam, chi yéu dé tri bénh. Trong
do, c6 23 loai khang sinh dugc sir dung trong
diéu tri bénh cho c4 (16 loai sir dung & dong
bang song Hong— PBSH va 18 loai sir dung
& dong bang song Ciru Long- PBSCL) va 9
loai khang sinh duoc sir dung dé diéu tri bénh
tom (2 loai dugc st dung 6 PBSH va 9 loai
st dung & PBSCL). Cac khang sinh nhom
Sulfamide, Tetracycline, Fluoroquionolone/
Quinolone duoc sir dung phd bién nhéat. Mic
di1 da bi cAm (Chloramphenicol) hodc han ché

sit dung (Quinolone) nhung diéu tra cho thiy
cac ho nudi thiry san van sir dung kha phd bién.

Cong bé ciia Hoang va Nguyen (2013) [26]
da chi ra nhimg rii ro moi trudng tiém an tir
cac khang sinh va hormone tong hop trong hé
sinh théi thiy sinh Viét Nam. Tiéu biéu ctia vin
dé 1a sy gia ting tinh khang khang sinh cua
vi khuan théng qua tién héa dua trén ap luc
chon loc, dot bién va dat dugc DNA méi tir cac
vi khuan khac. Cong bd ctia Bang Thi Hoang
Oanh va cong su (2005) [1] chi ra ring khang
sinh, dac biét 1a Chloramphenicol (CHL), dugc
sir dung pho bién trong hoat dong nudi thuy
san & khu vyc dong bang séng Ciru Long.
Hau qua 1a c6 2% sé dong vi khuan khéng
CHL, 59% dong vi khuan khang 4 hay 5 loai
khang sinh (bao gébm ca CHL) va 34% dong vi
khuan khang nhiéu khang sinh nhu Ampicillin,
CHL, Trimethoprim/Sulfamethoxazole,
Tetracyline, hoic CHL, Tetracyline,
Ampicillin, Trimethoprim/Sulfamethoxazole
va Nitrofurantoin. Nghién ctru cia cac tac gia
da chtrng minh phan 16n cac dong vi khuén thi
nghiém c6 thé khang v&i nhiéu loai khang sinh.
Nghién ctru ctia Hedberga va cong su (2018)
[21] ddi v&i hoat dong nudi léng trén bién tai
Viét Nam da phat hién tinh khang Vancomycin,
Tetracycline va Rifampicin & vi khuan Bacillus
niabensis cong sinh véi san hd trong pham vi
1én dén 660 m tinh tir 1ong nudi véi kha ning
khang thudc giam dan theo khoang cach.

Trén thyc té, hé sinh thai thiy sinh phai thu
nhan nhitng duoc liéu nay tir nhiéu ngudn khac
nhau (n6ng nghi€p va cham soéc stc khoe con
nguoi). Véan dé & Viét Nam 1a do viée su dung
khang sinh khong hop ly ¢ hang loat linh vuc
bao gdm ca nudi trong thity san [48]. Theo do,
cac hdu qua tiém tang trd nén nhanh chéng
va nghiém trong hon. Theo Vu va cong su
(2018) [48], viéc ap dung md hinh “vudn — ao
— chudng” & cac nudc Pong Nam A (bao gdm
ca Viét Nam) da dua dén viéc xa thai cac khéang
sinh (dugc str dung cho con ngudi va vat nuoi)
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vao moi trudng nude va diéu nay dan dén sy
xudt hién cac dong vi khuan khang khang sinh.
Cu thé, cac dong khang Sulfamethoxazole xudt
hién ¢ 25 giéng (genera) khac nhau [37]. Cong
bb ctua Hedberga va cong su (2018) [21] cho
thdy hoat dong nudi ca va tom hum 1dng trén
bién & Viét Nam (Cat Ba, Nha Trang va Phu
Qudc) ciing dan dén nhiéu van dé lién quan dén
thudc khang sinh do sir dung cac viing bién gan
khu vuc nuéi dudi dang nha vé sinh ty nhién va
viéc ap dung cac khang sinh thiéu huéng dan.
Diéu d6 1am cho cac tac nhan gy bénh khéng
khang sinh khong nhiing phat trién & vat nudi
ma con lan rong & nguoi.

Nghién ctru ciia Andrieu va cong sy (2015)
[4] trén Enrofloxacin dugc st dung & cac trang
trai nudi ca tra (Pangaius) khu vuc PBSCL
da chi ra rang rii ro khong dang ké cia duoc
pham nay va dang chuyén hoéa chinh cia né
la Ciprofloxacin ddi véi quan xa vi khuan
lam (Cyanobacteria). Tuy nhién, cac tac gia
ciing khuyén nghi can thyc hién thém nhiéu
nghién clru nhim xem xét viéc st dung cac
khang sinh khac trong hoat dong va tac dong
doc hoc sinh thai tiém an ciia hon hop khang
sinh d6i voi quan xa sinh vét trong tram tich.
Theo Hoang va cong sy (2011) [25], mot s6
khang sinh dugc sir dung rong rdi trong nuoi
tom & Viét Nam da duogc phat hién trong nudc
thai va tram tich ao nudi ciing nhu rimg ngap
min ven bd xung quanh. Két qua nghién ctru
cho thay 10 khang sinh véi 14 tén thuong mai
khac nhau dugc st dung trong hoat dong nuoi
tom (bao gom ca wong nudi au tring) da duoc
phat hién & rung nhdp man thudc cac huyén
Can Gio, thanh phd H6 Chi Minh va Can
Pudc, tinh Long An cii. Nghién ciru vé tinh
hinh sir dung khang sinh trong nu6i tom chéan
trang (Litopenaeus vannamei) trén cat & tinh
Thira Thién Hué, cong bd ctia Lé Cong Tuin
va cong su (2021) [2] cho thdy khang sinh
chu yéu dé tri bénh hoai tir gan tuy cép tinh va
phan trang voi hang loat khang sinh theo liéu
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trinh khac nhau, bao gom céc loai/san pham
thuong mai nhu Doxycycline, Florfenicol,
Sulfadimethoxine, Sulfadiazine, Ormetoprim,
Ciprofloxacin, Trimethoprim, Oxytetraycline,
Sulfadimidine, = Kanamycin, = Amoxicilin,
Polymyxin, Streptomycin va Gentamicin. Hau
hét cac loai khang sinh dugc sir dung trong
phong bénh chu yéu qua duong cho an véi liéu
luong 2— 3 g/kg thuc &n, ngoai trir Cefotaxime
(0,5- 1 g/kg thuc an), Gentamicin (1- 3 g/kg
thirc an), Ciprofloxacin (1—- 2 g/kg thurc an) va
Rifamycin (3— 5 g/kg thiic an).

Nghién ctru dugc thuc hi¢n bdi Tran va cong
su (2017) [46] da chi ra rang phan 16n khang
sinh str dung trong nudi tom chan tring & mién
Bic Viét Nam c6 ngudn thong tin khong day
da hodc khong chinh xac vé céc bénh cu thé
can diéu tri ciing nhu cac huéng dan sir dung
can thiét khac. Pong thoi, viéc ghi nhan khong
day du cung véi chat luong san pham khang
sinh kém da tac dong ti€u cuc dén hiéu qua
diéu tri bénh, gop phan lam gia ting gen khang
thudc khang sinh & vi khuan.

Bén canh do, khao sat cia Pham va cong
su (2019) [37] cho thdy khang sinh di dugc
st dung trong hoat dong nuoi thiy san quy mo
nho va luu y nguoi co trinh dd hoc véan cao
hon thuc hién tét hon dang ké so vé6i nhiing
ngudi c6 trinh d6 hoc véan thp ca vé kién thirc
lan thai do trong viéc st dung khang sinh. Cu
thé, khao sat nhom néng dan nudi ca nudc
ngot quy md nho ¢ tinh Hai Duong bdi Dang
va cong su (2021) [13] cho thiy viéc st dung
khang sinh c6 thé bi anh hudng boi cac ngudn
thong tin khong dang tin cdy tir nha san xut
va nguoi ban. Pong thoi, mot sd khang sinh
xép loai “cuc ky quan trong” trong diéu tri
bénh cho nguodi cung véi cac khang sinh da
bi cAm van duoc nguoi nudi ca st dung. Vin
dé tuong ty nhu vdy ciing dién ra trong hoat
dong nudi hai san noi chung. Két qua nghién
cuu cia Hedberga va cong su (2018) [21] cho
thay c6 13 loai khang sinh dugc sir dung, trong
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do, 82% bdi nguoi nudi tdm hum va 28% boi
ngudi nudi ca bién véi lidu lugng trung binh
5 kg khang sinh/tin tdm hum va 0,6 kg/tin ca
thanh pham. Dong thoi, mot vai khang sinh
dugc To chic Y té Thé gioi (WHO) xép loai

“co tinh quyét dinh” va “cuc ky quan trong”
d6i véi strc khoe con ngudi ciing dugc sir dung
thuong xuyén nhim phong bénh cho ddi twong
nudi thiy san voi rat it su kiém soat va thuc
hién dung theo cac quy dinh.

Bang 2. Duw lwgng khang sinh trong méi tredng nwéce tir hoat dong nubi thiy san ¢ Viét Nam

Nhém khang  Thanh phin Nong dp tbi Ngudn tham khio
sinh da (ng L)
Quinolones Enrofloxacin 680 ) o
- - Andrieu va cdng su (2015) [4]
Ciprofloxacin 250
Oxolinic acid 2.500.000 Le and Munekage, 2004 (trich tir Vu va cong sy, 2018)
Norfloxacin 6.060.000 [48]
Ofloxacin 238,6 Sy va cong sy, 2017 (trich tr Vu va cong su, 2018) [48]
Sulfonamides Sulfamethoxazole 2.390.000 Le va Munekage, 2004 (trich tir Vu va cong sy, 2018)
[48]
Sulfamethazine 2 Shimizau va cdng su, 2013 (trich tr Vu va cong su,
2018) [48]
Trimethoprim Trimethoprim 1.040.000 Le va Munekage, 2004 (trich tir Vu va cong su, 2018)
[48]
Macrolide Erythromycin 4 Shimizau va cong sy, 2013 (trich tor Vu va cong su,
Cyclins Oxytetracycline 18 2018) [48]
Khac Lincomycin 10

Nhiing van dé néu trén dua dén nhéan dinh
rang tinh hinh sir dung céc loai khing sinh
trong hoat dong nudi thiy san Viét Nam con
nhiéu bat cap [1, 2, 3, 13]. Do do, cip bach
can phai c6 cac giai phap quan 1y viéc sir dung
thudc khang sinh trong nudi thiy san nham
ngan ngura su phat tan gen khang khang sinh
ciia vi khuan trong méi truong va vat nudi
cling nhu nguy co hinh thanh tinh da khang
& mam bénh vi khuan gy bénh & nguoi [1].
Bén canh viéc nang cao nhén thtrc cho nguoi
nudi va khuyén khich giam sir dung khang sinh
[45], cAn giam sat chat ché van dé sir dung [3]
bang cac bién phap ché tai va kiém soat viéc sir
dung thong qua cac co quan quan Iy Nha nudc
dé giam thiéu rui ro lién quan dén lam dung
khang sinh, dén moi truong va sirc khoe cong
ddng [2].

Nhiing trinh bay trén day cho thiy rang du
lugng thude va/hodc cac chat chuyén hoa, bao

g6m céc loai str dung trong nudi trong thity san
da gop phan gay 6 nhim méi truong nudc,
tiém an nhiéu nguy co d6i v6i hé sinh thai
thuy sinh va céa sttc khoe con nguoi. Do vy,
hang loat van dé can duoc dit ra tir quan tri, ky
thuat cho dén quan 1y dua trén cong dong bao
gdm thu gom va xur Iy nudc, kiém soat viéc
str dung thudc va/hodc hoa chit cho dén dinh
huéng phat trién cac hoat dong cong — nong
nghiép c6 lién quan dé cai thién tinh hinh. Dbi
v6i hoat dong nudi trong thity san, dé hudng
dén phat trién than thién véi moi truong, diéu
quan trong 13 phai tuan tha nguyén tic “tiép
can phong ngtra” [35]. Theo d0, can nang cao
nhan thic cong dong ngudi nudi va ap dung
cac bién phap giam sat — kiém soat tir khau san
xuat/nhap khau, phan phdi — luu hanh dén sir
dung nham gép phan lam giam 6 nhiém moi
truong nude do du lwong thude va hoa chat.
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